Circle of Willis blood velocity and flow direction after common carotid artery ligation for neonatal extracorporeal membrane oxygenation.
The velocity and direction of blood flow in the circle of Willis arteries were measured in three infants who underwent right common carotid artery ligation for extracorporeal membrane oxygenation treatment. Within 15 minutes of common carotid artery ligation, blood flow was detected in one infant's right middle cerebral artery; however, the velocity was reduced to 50% of the preextracorporeal membrane oxygenation level. The velocity remained 50% to 70% lower than normal during the 88 hours of extracorporeal membrane oxygenation therapy. In the other two infants, the velocity changes were less severe. By 2 to 10 weeks after weaning from extracorporeal membrane oxygenation, the velocities in the left cerebral arteries were increased to 116% to 217% of the corresponding right cerebral vessels. Following common carotid artery ligation, a retrograde direction of flow was noted in the first (A1) segment of the right anterior cerebral artery and in the right posterior communicating artery, whereas the direction of flow was normal in the corresponding vessels on the left. After common carotid artery ligation, the vertebrobasilar and the contralateral internal carotid systems appear to be the main sources of reperfusion of the right cerebral hemisphere via the circle of Willis. Furthermore, because of the known variants of the circle anatomy, a noninvasive pulsed Doppler method could be used to evaluate the flow patterns in the circle of Willis arteries, both before and after common carotid artery ligation for extracorporeal membrane oxygenation.